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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.1 14, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on Dec. 12, 
2007, has been entered. Claims 1-26 are currently pending and an Office action on the 
merits follows. 

Claim Rejections - 35 USC § 103 

2. The text of those sections of Title 35, U.S. Code not included in this action can be 
found in a prior Office action. 

3. Claims 1, 16, 18 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over an English translation of JP Patent No. 62-251917 to Nakazawa et al. ("Nakazawa") 
in view of U.S. Patent No. 4,414,538 to Schnizlein ( "Schnizlein"). 

As to claim 1, Nakazawa discloses a keyboard comprising a key module (10) 
comprising at least one key cell with an output end being selectively connected to one of 
a first voltage and a second voltage (Nakazawa, pp. 5-6 and 8). A detect circuit (20) is 
electrically connected to the output end of the key cell for generating a control signal 
whenever the output end of the key cell becomes connected to the other of the second 
voltage and the first voltage (Nakazawa, pp. 5-6 and 8). A processor (21) is electrically 
connected to the detect circuit (Nakazawa, pp. 6-8). Furthermore, the control signal is 
generated such that the processor (21) does not poll for a status of the key cells during a 
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time period between any key cell being connected to the first voltage (e.g., key up) and 
then connected to the second voltage (e.g., key down) (Nakazawa, pp. 5-6 and 8). 

Nakazawa does not disclose expressly a parallel-to-serial register electrically 
connected to the output end of the key module; and the processor electrically connected 
to the parallel-to-serial register and the detect circuit controlling the parallel-to-serial 
register according to the control signal. However, the use of a parallel-to-serial register in 
keyboard applications is old and well known in the art for converting parallel output data 
into serial output data for transmission to additional processing equipment. For example, 
Schnizlein discloses a keyboard comprising a parallel-to-serial register (64) electrically 
connected to the output end of a key module, wherein the parallel-to-serial register is 
operative in response to a signal representative of a depressed key cell (Schnizlein, col. 4 
11. 2-19). 

All of the component parts are known in Nakazawa and Schnizlein. The only 
difference is the combination of the "old elements" into a single keyboard. Thus, it would 
have been obvious to a person of ordinary skill in the art to implement the parallel-to- 
serial register taught by Schnizlein into the keyboard of Nakazawa, since a parallel-to- 
serial register could be used in combination with a standard keyboard to achieve the 
predictable result of converting parallel output data into serial output data for 
transmission to additional processing equipment. As such, the modified embodiment 
comprising the processor of Nakazawa electrically connected to the parallel-to-serial 
register, and the detect circuit of Nakazawa controlling the parallel-to-serial register 
according to the control signal, wherein the control signal is generated whenever the 
output end of the key cell becomes connected to the other of the second voltage and the 
first voltage. 

As to claim 16, all of the claimed limitations have already been discussed and met 
by Nakazawa and Schnizlein, as detailed in the above paragraphs with respect to claim 1 . 
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For example, Nakazawa as modified by Schnizlein teaches/suggests a parallel-to-serial 
register for inputting data from the output end when the key cell is pressed or released; 
and a processor for controlling the parallel-to-serial register and reading the input data 
therein only upon reception of the control signal (Nakazawa, pp. 6-8) (Schnizlein, col. 4 
11. 2-19). 

As to claims 18 and 20, Nakazawa as modified by Schnizlein teaches/suggest a 
plurality of key cells each having an output end connected to one of the first voltage and 
the second voltage; and the parallel-to-serial register electrically connected to the output 
end of each of the key cells in the key module for reading a parallel input being the 
voltage at the output end of all the key cells and converting the parallel input into a serial 
representation for output to the processor (Nakazawa, pp. 6-8) (Schnizlein, col. 4 11. 2- 
19). 

4. Claims 2 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakazawa and Schnizlein as applied to claims 1, 16, 18 and 20 above, and further in view 
of U.S. Patent No. 4,027,306 to Hackmeister ( "Hackmeister"). 

As to claims 2 and 3, note the above discussion of Nakazawa and Schnizlein. 
Neither Nakazawa nor Schnizlein disclose expressly wherein the detect circuit comprises 
at least one capacitor corresponding to and electrically connected to the at least one key 
cell within the key module and an amplifying circuit electrically connected to the 
capacitor for amplifying the voltage in the capacitor. However, the use of a capacitive 
element for storing a voltage and an amplifier to amplify the voltage is old and well 
known in the art during the pre-processing steps of an electronic device for an 
improvement in processing. Hackmeister discloses a touch-responsive circuit and data 
input terminal comprising: a key module (11) comprising at least one key cell (13') and a 
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detect circuit (12) comprising at least one capacitor (26) corresponding to each key cell 
within the key module and an amplifying circuit (28) for amplifying the voltage in the 
capacitor (Hackmeister, col. 3, 1. 64 - col. 4, 1. 21). 

All of the component parts are known in Nakazawa, Schnizlein and Hackmeister. 
The only difference is the combination of the "old elements" into a single keyboard. 
Thus, it would have been obvious to a person of ordinary skill in the art to implement the 
at least one capacitor and amplifying circuit taught by Hackmeister into the keyboard 
taught by Nakazawa and Schnizlein, since a capacitor and amplifying circuit could be 
used in combination with a standard keyboard to achieve the predictable result of 
conducting a voltage indicative of a depression of the key cell followed by the sufficient 
amplification of the conducted voltage by an amplifier to a level applicable for use during 
processing. 

5. Claims 4-6, 22 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nakazawa, Schnizlein and Hackmeister as applied to claims 1-3, 16, 18 and 20 
above, and further in view of U.S. Patent No. 6,265,993 to Johnson ( "Johnson"). 

As to claims 4 and 5, note the above discussion of Nakazawa, Schnizlein and 
Hackmeister. Nakazawa as modified by Schnizlein and Hackmeister teaches/suggests the 
comparator electrically connected to the amplifying circuit, for comparing whether the 
voltage of the output end of the amplifying circuit is in a predetermined range and 
generating the control signal accordingly (Nakazawa, pp. 5-6, 8). Neither Nakazawa, 
Schnizlein nor Hackmeister disclose expressly a positive comparator and a negative 
comparator for generating the control signal when the voltage output from the output end 
of the amplifying circuit exceeds a positive reference voltage, and a negative comparator 
for generating the control signal when the voltage output from the output end of the 
amplifying circuit is lower than a negative reference voltage. Johnson discloses a 
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keyboard comprising a pair of detection means (72/74) for allowing the keyboard to 
separately identify positive and negative key group input signals and thereby distinguish 
key presses from key releases (Johnson, col. 6, 11. 19-42; see also col. 7, 11. 56-65). 

All of the component parts are known in Nakazawa, Schnizlein and Hackmeister. 
The only difference is the combination of the "old elements" into a single keyboard. 
Thus, it would have been obvious to a person of ordinary skill in the art to implement the 
positive comparator and the negative comparator taught by Hackmeister into the 
keyboard taught of Nakazawa, Schnizlein and Hackmeister, since a positive comparator 
and a negative comparator could be used in combination with a standard keyboard to 
achieve the predictable result of allowing the keyboard to separately identify positive and 
negative key group input signals and thereby distinguish key presses from key releases. 

As to claims 6, note the above discussion of Nakazawa, Schnizlein, Hackmeister 
and Johnson. Neither Nakazawa, Schnizlein, Hackmeister nor Johnson disclose expressly 
wherein the detect circuit comprises an OR gate for performing the step of determining 
whether a control signal is to be output. However, the examiner takes Official Notice that 
the use of an OR gate to perform a simple Boolean expression such as determining 
whether any of a plurality of inputs are high (e.g., determining which keys are within a 
predetermined range so as to output a control signal) is old and well known in the art. 

Thus, at the time the invention was made, it would have been obvious to a person 
of ordinary skill in the art to further modify the teachings of Nakazawa, Schnizlein, 
Hackmeister and Johnson such that the step of determining whether a control signal is to 
be output was performed by an OR gate. The suggestion/motivation for doing so would 
have been because OR gates are very common in the art, readily available, and cheap to 
manufacture. Moreover, an OR gate can be used in combination with a standard keyboard 
receiving a plurality of inputs for the predictable results of determining whether there are 
any keys within a predetermined range so as to output a control signal. 
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As to claim 24, note the above discussion with respect to claims 4 and 5. For 
similar reasons, Nakazawa as modified by Schnizlein, Hackmeister and Johnson 
teaches/suggests wherein the detect circuit is further for asserting the control signal only 
while detecting the transient voltage being greater than a reference voltage, the transient 
voltage corresponding to a change in voltage at the output end of the key cell and being a 
voltage spike that occurs at the moment the key cell is pressed and at the moment the key 
cell is released (Nakazawa, pp. 6-8) (Johnson, col. 6, 11. 19-42; see also col. 7, 11. 56-65). 

6. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nakazawa 
and Schnizlein as applied to claims 1, 16, 18 and 20 above, and further in view of 
Johnson. 

As to claim 22, note the above discussion with respect to Nakazawa and 
Schnizlein. Neither Nakazawa nor Schnizlein disclose expressly wherein the detect 
circuit is further asserted for asserting the control signal only while detecting a transient 
voltage being greater than a reference voltage, the transient voltage corresponding to a 
change in voltage at the output end of the key cell and being a voltage spike that occurs at 
the moment the output end of the key cell becomes connected to the other of the second 
and the first voltage, as claimed. Johnson discloses a method of detecting a key press, 
similar to that of Nakazawa, wherein the key press corresponds to a transient voltage 
being greater than a reference voltage, the transient voltage corresponding to a change in 
voltage at the output end of the key cell and being a voltage spike that occurs at the 
moment the output end of the key cell becomes connected to the other of the second and 
the first voltage (Johnson, col. 6, 11. 19-42; see also col. 7, 11. 56-65). Because both 
Nakazawa/Schnizlein and Johnson teach methods of detecting a key press in a keyboard, 
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it would have been obvious to one skilled in the art to substitute one method for the other 
to achieve the predictable result of detecting a valid key press. 

Allowable Subject Matter 

7. Claims 7-15, 17, 19, 21, 23, 25 and 26 are allowed. 

8. The following is an examiner's statement of reasons for allowance: 

As to claims 7 and 17, the prior art of record fails to teach or suggest a keyboard 
comprising: a key module; a detect circuit for generated a control signal when a key is 
pressed and released; and a processor for controlling the parallel-to-serial register only 
upon reception of the control signal without polling for a status of the key cells during a 
time period between any key cell being pressed and then released, as claimed. 

As to claim 26, the prior art of record fails to teach or suggest a keyboard, 
comprising: a plurality of keys; a plurality of capacitors; an amplifier, a first comparator; 
a second comparator; a logical OR gate outputting a control signal to indicate that one of 
the key cells has been pressed and to indicate that one of the key cells has been released; 
and a parallel-to-serial register coupled to the processor, without the processor polling for 
a status of the key cells during a time period between any key cell being pressed and then 
released, as claimed. 

Any comments considered necessary by applicant must be submitted no later than 
the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Response to Arguments 

9. Applicant's arguments filed Dec. 17, 2007, with respect to claims 1-6, 16, 18, 20, 
22 and 24 have been fully considered but they are not persuasive. 
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Applicant argues there is a lack of motivation to combine the teachings of 
Schnizlein andNakazawa (Remarks, pp. 9-10). Examiner respectfully disagrees and 
submits that the combination of prior art elements according to known methods to yield 
predictable results, as detailed in the rejection, is a rationale that supports a conclusion of 
obviousness (MPEP § 2141(111)). 

Applicant argues that Nakazawa fails to teach or suggest "without polling for a 
status of the key cells during a time period between any key cell being connected to the 
first voltage and then connected to the second voltage", as claimed (Remarks, pp. 10-12). 
Examiner respectfully disagrees and submits that Nakazawa does teach this newly 
amended limitation if the "first voltage" is interpreted to be the key-up voltage and the 
"second voltage" is interpreted as the key-down voltage (Nakazawa, pp. 5-6 and 8). 

Applicant argues that it would not have been obvious to modify the teachings of 
Nakazawa and Schnizlein by Hackmeister because of the unnecessary components it 
would introduce (Remarks, pp. 12-13). Examiner respectfully disagrees and submits that 
the combination of prior art elements according to known methods to yield predictable 
results, as detailed in the rejection, is a rationale that supports a conclusion of 
obviousness (MPEP § 2141(111)). 

10. Applicant's arguments filed Dec. 17, 2007, with respect to claims 7-15, 17, 19, 21, 
23, 25 and 26 have been fully considered and are persuasive. The rejections of claims 7- 
15, 17, 19, 21, 23, 25 and 26 have been withdrawn in light of the new amendments to the 
claims. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ALEXANDER S. BECK whose telephone number is 
(571)272-7765. The examiner can normally be reached on M-F, 8AM-5PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sumati Lefkowitz can be reached on (571) 272-3638. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Sumati Lefkowitz/ 
Supervisory Patent Examiner, Art 
Unit 2629 



asb 

Mar. 10, 2008 



